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Supplemental Experimental Procedures 
 
Constructs, RNAi and Cell lines 
Slimb Gateway® (Invitrogen) entry vector and pAc5-Slimb ∆ F box were kindly provided by 
Daniel Kalderon[1] and Isaac Edery[2], respectively. pAWH (HA) and pAWM (Myc) (Actin 5C 
promoter) destination vectors were acquired from the DRGC. A Gateway® (Invitrogen) 
destination vector was constructed by Luisa Capalbo (DMG) to express N-terminal-tagged 
ProteinA under the control of a methalothionein promoter (pMT-ProtA; this tag is composed of 
two IgG binding domains of the Staphylococcus aureus protein A). For the construction of the 
Non-Degradable SAK mutant (SAK-ND), two mutations were introduced in the DSGIIT degron 
in the SAK entry vector (Gateway). We used the Quick-Change XL Site-Directed mutagenesis 
kit from Stratagene. The mutations were as follows: the serine in position 294 and threonine in 
position 297 were mutated to alanine. Primers used for Site-Directed Mutagenesis are listed in 
Supplementary Information Table S1. pMT-GFP-SAK-ND and pMT-GFP-SAK constructs were 
made with the Gateway system from Invitrogen. pMT vectors were kindly provided by João 
Rocha. RNAi experiments, transfections and stable cell lines were performed as previously 
described[3]. For induction of pMT – constructs, cells were incubated in medium containing 
200μM CuSO4  for 15 hours, unless otherwise indicated. Primers used for dsRNA production 
from genomic or cDNA are listed in Supplementary Information Table S2.  
 
RT-PCR 
Cells were transfected with GFP, Geminin, Ago and D-Fbxw5 dsRNA. After 4 days, cells were 
processed for RT-PCR. RNA extraction was performed using RNeasy Mini Kit (Qiagen). RNA 
was quantitated and 1μg of each sample was used for cDNA synthesis using RNA 
Transcription-Transcriptor First Strand cDNA Synthesis Kit (Roche). Amplification of cDNA was 
performed in a PCR reaction using the set of primers described for RNAi. For each pair of 
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primers we used a range of four dilutions of the cDNA (for both sample and controls) to confirm 
RNA depletion. 
 
Protein A affinity purifications and Mass Spectrometry 
Pull down of pMT-ProtA-SAK and pMT-Slimb-ProtA fusion proteins: Protein A affinity 
purifications and mass spectrometry were performed as previously described[4]. Briefly, protein 
A fusion proteins were affinity purified with rabbit conjugated IgG Dyna beads (Dynal-
Invitrogen). Protein complexes were resolved by SDS-PAGE on a Novex Tris-Glycine Gel 
(Invitrogen). Protein bands were revealed by Comassie blue, excised and analysed by mass 
spectrometry with a Thermo Linear Ion Trap spectrophotometer. Proteins were identified by a 
MASCOT[5] research engine. Ions score is -10*Log(P), where P is the probability that the 
observed match is a random event. Individual ions scores > 39 indicate identity or extensive 
homology (p<0.05). Protein scores are derived from ions scores as a non-probabilistic basis for 
ranking protein hits. 
Immunoprecipitations of pMT-ProtA-SAK and pMT-ProtA-SAK-ND fusion proteins: To test 
interaction between SAK/PLK4 and Slimb, stable cell lines expressing both pMT-ProtA-SAK 
and act5-Slimb-Myc or pMT-ProtA-SAK-ND and act5-Slimb-Myc were used as input to 
immunoprecipitate SAK and SAK-ND as described above. Both cell lines were previously 
tested for SAK/PLK4 expression by western blot with cell extracts representing a series of 
CuSO4 induction for 15 hours (no induction, 50μM, 100μM and 200μM; see Supplementary Fig. 
S6A). Based on this analysis we selected the induction condition that would be used in the 
immunoprecipitation assay so that both SAK and SAK-ND would be expressed at similar levels 
(see Supplementary Fig. S6A). A constitutive promoter (Actin5c) was used for Slimb-Myc 
expression in both cell lines and similar levels of that fusion protein were expressed (Fig. 4C-
lane S). Cells lysis and binding to IgG coated beads was performed with EB buffer (50 mM 
Hepes pH 7.5, 100 mM NaAc, 50mM KCl, 2mM MgCl2, 0,1% NP-40, 5mM DTT, 2mM EGTA, 
5% Glycerol, Complete Protease Inhibitors EDTA-free). Antibody coated beads were incubated 
with lysates for 4 hours, washed 3 times with 1 ml EB buffer and eluted with Elution buffer (1M 
NH4OH, 0,5 mM EDTA). After immunoprecipitation, protein complexes were resolved by SDS-
Page Polyacrilamide Gels, followed by western blot analysis with mouse Myc antibody (Sigma) 
at 1:2000 dilution and mouse Horseradish Peroxidase antibody (Jackson Immunoreseach) at 
1:10.000 dilution. After development of this western, detection for SAK/PLK4 (both ProtA-SAK 
and ProtA-SAK-ND) was performed by incubation with Horseradish Peroxidase ChromPure 
rabbit IgG antibody (Jackson Immunoresearch) at 1:10.000 dilution.   
To test Slimb mediated ubiquitination of SAK/PLK4, stable cell lines expressing pMT-ProtA-
SAK and pMT-ProtA-SAK-ND were transiently transfected with act5-ubiquitin plasmid. Cell lysis 
and binding to IgG coated beads was performed with EB2 buffer (75 mM Hepes pH 7,5, 150 
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Mm NaCl, 2 mM MgCl2, 10 Mm N-Ethylmaleimide, 0,1 % NP-40, 5 mM DTT 2 mM EGTA, 5% 
Glycerol, Complete Protease Inhibitors EDTA-free). Antibody coated beads were incubated with 
lysates for 2 hours, washed twice with RIPA buffer (75 mM Hepes pH 7,5, 150 Mm NaCl, 10 
Mm N-Ethylmaleimide, 0,1 % NP-40, 5 mM DTT 2 mM EGTA, 5% Glycerol, Complete Protease 
Inhibitors EDTA-free) and three times with High Salt Buffer (HSB) (75 mM Hepes pH 7,5, 1 M 
NaCl, 2 mM MgCl2, 10 Mm N-Ethylmaleimide, 0,1 % NP-40, 5 mM DTT 2 mM EGTA, 5% 
Glycerol, Complete Protease Inhibitors EDTA-free). This high salt concentration was used to 
avoid pulling down of SAK/PLK4 interactors. Beads were eluted with Laemlli buffer 1x 
concentrated and protein complexes were resolved by SDS-Page Polyacrilamide Gels, followed 
by western blot analysis with rabbit Ubiquitin antibody (BIOMOL) at 1: 2500 dilution followed by 
stripping (with Restore Western Blot Stripping Buffer from Thermo Scientific) and incubation 
with Horseradish Peroxidase ChromPure rabbit IgG (Jackson Immunoresearch) at 1:10.000 
dilution for detection of ProtA-SAK and ProtA-SAK-ND.   
 
Flow Cytometry 
Cells were recovered 4 days after transfection and fixed in 70% ice-cold ethanol. Cells were 
then incubated at 37ºC for 30 min in PBS containing 100 μgml-1 RNase and 100 μgml-1 
propidium iodide. For analyses of DNA content we used a Becton Dickison FACScan and 
Becton Dickinson LSR and acquired data from 30,000 cells for each sample. Results were 
analysed using Summit from Dako Cytomation. At least three independent experiments were 
performed for each assay.  
 
Western Blotting and Inducible Expression of SAK/PLK4 
Standard procedures were used for Western blotting. Gels differing in polyacrylamide 
concentration were used to resolve different proteins (act5-Slimb-HA and SkpA (10%), pMT-
ProtA-SAK, pMT-GFP-SAK, pMT-GFP-SAK-ND (6%)).  SAK/PLK4 expression was followed in 
the pMT-ProtA-SAK stable cell line through two sets of “pulsed-induction” experiments: the first 
after Slimb RNAi and the second after adding the proteasome inhibitor MG132. Briefly, cells 
were transfected with dsRNA for Slimb and GFP. On the second day after transfection, cells 
were retransfected with dsRNA (Slimb or GFP). Expression of ProtA-SAK was induced with the 
addition of CuSO4 (final concentration 200μM) on day 3. After 15 hours, cells were washed 
three times in media without CuSO4 and plated in several equivalent wells. Cells were collected 
at two hour intervals.  
For the ”pulsed induction” with MG132, pMT-ProtA-SAK cells were incubated in media 
containing 200μM CuSO4 for 15 hours. Cells were then harvested by centrifugation and washed 
(3X) and divided in two samples. MG132 (Sigma; dissolved in DMSO) was added to a first 
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sample at a final concentration of 25μM while DMSO (Sigma) was added to the second sample 
as a control. Cells were plated in equivalent wells and collected at two hour intervals.  
For the analysis of the stability of SAK-ND we performed the following experiment: we 
transiently transfected DMEL cells for 4 days separately with pMT-GFP-SAK or pMT-GFP- 
SAK-ND. On the third day after transfection, cells were induced for 15 hours with CuSO4 (final 
concentration 200 μM). Cells were then harvested by centrifugation, washed and divided into 5 
wells, and collected at two hour intervals, over a period of 8 hours.   
 
Immunostaining 
DMEL cells were plated on glass coverslips, and fixed 1 h later in 4% formaldehyde in PHEM 
buffer (60 mM PIPES, 25 mM HEPES, 10 mM EGTA, 4mM MgCl2). Cells were permeabilized 
and washed using PBSTB (PBS containing 0.1% Triton X-100 and 1% BSA). Immunostainings 
were performed as in[6]. DNA was stained and cells mounted with DAPI Vectashield mounting 
medium H-1200 purchased from Vector Laboratories. An axiovert 200M or a Leica DMRA2 
microscope were used for observation and countings. Images were acquired with a 
Photometrics Cool SNAP HQ camera. All images were prepared for publication with Adobe 
Photoshop and ImageJ. 
 
Transmission Electron Microscopy 
Coverslip cultures of GFP and Slimb depleted cells (RNAi) and pMT-GFP-SAK-ND stable cell 
line induced with 200 μM CuSO4 were immersed in 2.5% glutaraldehyde in 0.1M phosphate 
buffer (pH 7.2) for 2 hr at 4ºC. After they were washed three times for 30 min in phosphate 
buffer, the cells were postfixed with 1% OsO4 for 1 hr at 4ºC, washed once in buffer, and then 
in distilled water. Cells were then dehydrated in a graded series of ethanols and flat-embedded 
in a mixture of Epon and Araldite. After polymerization for 2 days at 60ºC, the coverslips were 
removed from the resin after a short immersion in liquid nitrogen. Sections were obtained with a 
LKB ultratome, stained with uranyl acetate and lead citrate, and observed and photographed 
with a Philips CM10 electron microscope at 80 kV.  
 
Antibodies  
Western Blotting: Mouse α - tubulin (clone B-5-1-2; 1:40.000 dilution), mouse γ - tubulin (clone 
GTU88; 1:1000) and rabbit actin (1:2000 dilution) antibodies were obtained from Sigma. Mouse 
HA antibody (1:10.000 dilution) was obtained from Covance. Guinea pig SkpA antibody (1:5000 
dilution) was kindly given by Terence D. Murphy[7]. Chicken DSAS6 antibody was used at 
1:1000 dilution[8]. Mouse GFP antibody (1:1000 dilution) was obtained from Roche and mouse 
monoclonal cMyc antibody (clone 9E10; 1:2000 dilution) was obtained from Santa Cruz 
Biotechnology. Rabbit Ubiquitin antibody (1:2500 dilution) was obtained from BIOMOL. 
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Horseradish Peroxidase ChromPure rabbit IgG and Horseradish Peroxidase secondary 
antibodies (1:10.000 dilution) were obtained from Jackson Immunoresearch Laboratories. 
Immunostaining: Chicken anti-Drosophila PLP was used at 1:1000 dilution[6]. Rabbit SAK 
antibody was used at 1:50[6]. YL1/2 (anti-α-tubulin) was used at 1:50 and purchased from 
Oxford Bioscences. Mouse HA antibody (1:1000 dilution) was obtained from Covance. TSA kit 
from Molecular probes was used to amplify the signal from SAK antibody. Rhodamine Redex 
(1:100 dilution), Amca Affinipure (1:50 dilution) and FITC (1:100 dilution) secondary antibodies 
were all with minimal cross reactivities against other species and purchased from Jackson 
Immunoresearch Laboratories. 
 
Centrosome and nuclei counts 
Coded numbers were assigned for control and sample slides so that blind counts could be 
performed. A total of 200 cells were scored per sample per slide. Cells were categorized 
according to number of centrosomes present (1, 2, 3, 4 or more than 4) or according to the 
number and size of nuclei present (1 nuclei with diameter ≤ 15 μm, 1 nuclei with diameter > 15 
μm, more than one nuclei).  
 
Quantitation of levels of SAK/PLK4 at the centrosome and in the whole cell 
Z-stacks from control and treated samples were acquired with the same exposure. Image J was 
used to make maximum intensity projections. The centrosome area was defined using the D-
PLP channel. This information was then used, after background subtraction (to avoid 
differences between different experiments), to compute the average intensity of the SAK/PLK4 
signal at the centrosome. Total SAK/PLK4 signal in each cell was also measured using ImageJ. 
A minimum of 30 cells in the same cell cycle stage (metaphase) was quantitated in each 
sample in each independent experiment. 
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Figure S1 Depletion of Slimb and SkpA leads to centrosome amplification. A. B. Cells 
were treated with dsRNA (indicated in top-left corner) and assayed for centrosome numbers A. 
D-PLP (Drosophila Pericentrin Like Protein, centrosome marker[3, 6]; red) and DNA (blue). 
Scale bar-10μm. B. Quantitation of supranumerary centrosomes. Results were normalised 
relative to controls (the ratio is equal to 1 in GFP control). Data shown are the average of 3 
independent experiments ± SEM (n=200 cells in each experiment). Similar distributions were 
observed for cells with 3, 4 and more than 4 centrosomes after Slimb, SkpA and Geminin RNAi 
(not shown), so we grouped them under the category “more than 2 centrosomes” for simplicity 
C. act5-Slimb-HA tagged stable cell line and DMEL cells were transfected with Slimb and SkpA 
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dsRNA respectively. α-Tubulin and γ-Tubulin were used as loading controls. D. FACS DNA 
histogram after Slimb or SkpA RNAi. Each panel shows the overlay of the negative control 
(black; cells transfected with GFP dsRNA) and sample (red).  
 
 
Figure S2 Geminin RNAi leads to DNA rereplication. A. Cells were subjected to GFP and 
Geminin RNAi for 4 days and their DNA content analysed by FACS. The percentage of cells 
showing DNA content higher than 4N was 9% (GFP RNAi) and 50% (Geminin RNAi).  B. 
Quantification of the number and size of nuclei after GFP, SAK/PLK4, Slimb, Geminin and 
SkpA RNAi.  Cells were categorized according to the number and size of their nuclei in the 
following way: 1 nucleus with diameter ≤ 15 μm, 1 nucleus with diameter > 15 μm, more than 
one nucleus. 98% of Slimb and SkpA RNAi cells were found with one normal sized (1≤15 μm) 
nucleus after a 4 day RNAi course. Note the increase in cells with one nucleus > 15 μm and 
with more than one nucleus after Geminin depletion. Data are the average of 3 independent 
experiments ± standard error of the mean (SEM). C. Cells were subjected to GFP, Geminin, 
Ago and D-Fbxw5 RNAi for 4 days after which they were processed for RT-PCR. Elongation 
factor elF4a was used as an internal control. Note that the amount of elF4a in the GFP controls 
is lower when compared to the experimental samples. 
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Figure S3 RNAi of Slimb and SkpA does not lead to SAS-6 stabilization. Cells were 
subjected to GFP, Slimb, SkpA and SAS-6 RNAi for 4 days and extracts were probed for 
DSAS-6 and α-tubulin (loading control). 
 
Figure S4 Specificity of SAK/PLK4 antibody. RNAi of SAK/PLK4 leads most commonly to 
the loss of centrosomes. However, when those were still present, the signal for SAK/PLK4 was 
very low as compared to the GFP RNAi control. D-PLP (red), SAK/PLK4 (green), DNA (blue), 
Scale bar-10μm. 
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Figure S5 Regulation of SAK/PLK4 levels. A. B. Slimb RNAi stabilizes SAK/PLK4 protein in 
the whole cell. SAK/PLK4 levels in the whole cell were measured after Slimb and GFP RNAi for 
four days. A. Data are the average of 3 independent experiments ± standard error of the mean 
(SEM). B. SAK/PLK4 (green), D-PLP (red), α-tubulin (blue), Scale bar-10μm. All the images 
were acquired with the same light intensity and camera exposure. Raw images are shown. 
Insets show the centrosome area (1.8X magnification), where contrast has been optimised for 
purposes of showing the presence of SAK/PLK4 signal. Note that SAK levels at the poles are 
higher in the absence of Slimb, independently of the number of centrosomes present at the 
pole. 
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Figure S6 SAK-ND mutants are less ubiquitinated, more stable and lead to centrosome 
amplification A. Optimization of induction of pMT-ProtA-SAK and pMT-ProtA- SAK-ND for 
equal level expression in co-IP experiments. Stable cell lines expressing pMT- ProtA-SAK 
(inducible) and act5-Slimb-Myc (constitutive expression) or pMT-ProtA-SAK-ND and act5-
Slimb-Myc were induced for 15 hours with different concentrations of CuSO4. Cells were 
harvested and westerns probed for protein A and actin (loading control). Following this 
experiment we selected the concentrations of 200μM for the pMT-ProtA-SAK and 50μM for the 
pMT-ProtA-SAK-ND for the co-IP experiment in order to ensure total equal amounts of 
SAK/PLK4 in both cell lines. This was necessary because SAK-ND is much more stable than 
WT SAK (Fig. 4D). B. SAK-ND is less ubiquitinated than WT SAK. Western blot of ProtA pull 
down from cell lines expressing ProtA-SAK (inducible) or ProtA-SAK-ND (inducible). IP was 
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done in very stringent conditions (high salt) to avoid pulling down SAK/PLK4 interactors (see 
Methods). Western was first probed for Ubiquitin (upper western) and then stripped and probed 
for Protein A to check for SAK and SAK-ND levels (lower western). Note that the HRP 
Peroxidase rabbit antibody used against the ubiquitin antibody recognizes SAK/PLK4 
ubiquitinated forms, which migrate slower. It also recognises ProtA, detecting faster migrating 
non-ubiquitinated ProtA-SAK/ ProtA-SAK-ND (upper western). Note that ProtA-SAK-ND levels 
are increased relative to ProtA-SAK (lower western), but the former shows a significant 
reduction in the level of ubiquitination in lower mobility forms (upper western). Ratio of Ubiquitin 
signal (higher mobility bands) to signal of ProtA-SAK or ProtA-SAK-ND (detected with HRP 
ChromPure rabbit IgG) are given with the blot. Signal quantification was performed with Image 
J software C. Serial sections of transmission electron micrographs (1 and 2) through a pole of a 
late anaphase cell expressing pMT-GFP-SAK-ND . Note that five mature centrioles are present, 
three in section 1 and two in section 2 (arrows). Scale bar represents 1 μm. D. Centrosome 
amplification upon SAK-ND expression. Cells were transfected transiently with pMT-GFP-SAK 
and pMT-GFP-SAK-ND with no CuSO4 induction. GFP (green), D-PLP (red), DAPI (blue), scale 
bar-10μm. Insets show the centrosome area (4,3X magnification). For quantification please see 
Fig. 4F.  
 
 
Table S1. List of primers used for SAK-Site-Directed Mutagenesis 
Name Forward Reverse 
SAK-ND GGAAAGTGGCGATGCTGGAATCATAGCTTTTGCTAGCAG 
CTGCTAGCAAAAGCTATGATTCCAGCATCGCC
ACTTTCC 
 
 
Table S2. List of primers used for RNAi 
Name CG number Forward Reverse 
GFP  TAATACGACTCACTATAGGGAGACTTCAGCCGCTACCCC 
TAATACGACTCACTATAGGGAGATGTCGGGCA
GCACG 
SAS-6 15524 TAATACGACTCACTATAGGGAGATGTAGTGCGCATGCTGAAGGAC 
TAATACGACTCACTATAGGGAGAGCTGCGCTG
CTCGTTTATTTTG 
SAK 7186 TAATACGACTCACTATAGGGAGAATACGGGAGGAATTTAAGCAAGTC 
TAATACGACTCACTATAGGGAGATTATAACGC
GTCGGAAGCAGTCT 
Slimb 3412 TAATACGACTCACTATAGGGAGAGCACAGGCCTTCACAACCACTATG 
TAATACGACTCACTATAGGGAGATTGCAGACC
AGCTCGGATGATTT 
SkpA 16983 TAATACGACTCACTATAGGGAGAGCTCCGGCACTATCAAGA 
TAATACGACTCACTATAGGGAGACGGCGGGCG
AAAAGTCCT 
Ago 15010 TAATACGACTCACTATAGGGAGATTAATGCCAGCGCCCAAACCCAGGAG 
TAATACGACTCACTATAGGGAGACGAGGAGCG
CGGCGTAGATGC 
D-Fbxw5 9144 TAATACGACTCACTATAGGGAGACGCCTGAGTGTGCCCGATCTGCTGAG 
TAATACGACTCACTATAGGGAGACTTGGTGCG
TGTGGCCGTGGTTGTTC 
Geminin 3183 TAATACGACTCACTATAGGGAGACTTCGAGCGCTGCCAGGGTCTACA 
TAATACGACTCACTATAGGGAGAAAGCGGAAC
GGCCTCAGCATCAGT 
 
 
